Background: The present study aimed to evaluate the methodological quality and determine the quality of reporting of randomized controlled trials (RCTs) that assess surgical treatment for shoulder instability. Methods: A Cochrane, Pubmed, EMBASE and Trip database search was performed, including the relevant literature, regarding RCTs that report on shoulder instability published between January 1994 and January 2017. Methodological quality was assessed with a modification of the Checklist to Evaluate A Report of a Nonpharmacologic Trial (CLEAR-NPT). Points were assigned based on 18 items regarding patient characteristics, randomization, care provider characteristics, surgical details and blinding, with a total score ranging from 0 points to 18 points. Missing items were verified with the corresponding authors of the studies. Quality of reporting corresponds to the total scores including the items that were additionally provided by the authors. Results: We included 22 studies. Of these, nine corresponding authors provided additional information. The average methodological quality was 16.9 points (11 studies) and the average quality of reporting was 9.5 points (22 studies). Items scoring worst included information regarding the surgeon's experience, the patients' level of activity, comorbidities, analyzing according to 'intention-to-treat' principles, and blinding of care providers, participants and assessors. Conclusions: RCTs reporting on shoulder instability surgery are well performed but poorly reported.
Introduction
Randomized controlled trials (RCTs) provide the highest level of evidence. 1 Although having a high level of evidence, these studies are susceptible to potential bias. 2 For example, the absence of allocation concealment can lead to selection bias, whereas ascertainment bias occurs when the patients or outcome assessors are not blinded.
It is important that healthcare providers are aware of the study details, quality and potential biases, to enable adequate interpretation of the results on which they base their treatment strategies. Moreover, the quality of reporting can influence the overall quality of a scientific article dramatically (e.g. a high quality study that is reported poorly can give the impression that the study is conducted poorly). Therefore, checklists have been developed to help authors to evaluate the quality of reporting of their studies. One of those checklists is the Checklist to Evaluate A Report of a Nonpharmacologic Trial (CLEAR-NPT). 3 Because none of the available checklists is specified for surgical interventions, they do not take into account the surgeon's experience, the patient's level of activity and characteristics, details of the surgical techniques, and the post-treatment protocol. These aspects, however, strongly relate to clinical outcome parameters. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] Previous studies have modified the CLEAR-NPT score so that they are able to assess orthopaedic papers. 14, 15 With regard to trials on surgical interventions in other joints, such as in the elbow, it has been demonstrated that the quality of RCTs is disappointing. 14 To our knowledge, the general quality of RCTs on surgical interventions for shoulder instability is still unclear. Therefore, the present study aimed (i) to evaluate the overall quality of RCTs that report on surgical treatment for shoulder instability and (ii) to assess the quality of reporting of these studies.
Materials and Methods
A systematic review was conducted on RCTs that involve surgical interventions in shoulder instability treatment aiming to determine the overall quality of these studies and their quality of reporting. To assess the actual overall quality of the selected studies, a follow-up survey was conducted to reveal any information that may have been available but was not reported. The study was performed using the PRISMA guidelines.
Inclusion criteria and study identification
The inclusion and exclusion criteria are summarized in Table 1 . The study had to be a RCT describing two or more (variations of) surgical interventions to treat anterior shoulder instability (e.g. open versus closed operation), published between 1 January 1994 and 16 January 2017 in the English or Dutch language. We have limited the search to 1994 because of studies resulting in a rise in procedures for shoulder instability. 16, 17 Animal, cadaveric, biomechanical and/or in vitro studies were excluded. Studies with any other designs, studies summarizing previously published results and studies assessing the effects of nonsurgical treatment were also excluded.
The Cochrane Library, PubMed, EMBASE and Trip Database were searched for relevant RCTs indexed between 1 January 1994 and 16 January 2017. A medical librarian was consulted to help construct an appropriate search strategy and to ensure that all randomized trials published during the study period were identified (Appendix 1).
Titles and abstracts were screened by two independent assessors (H.A. and A.S.). Any discrepancy was resolved by reading the full-text and discussion between the two reviewers.
Data abstraction
We used the CLEAR-NPT to determine the quality of the included studies because of its ability to evaluate the quality of reporting and the fact that it is a widely used scoring system in the literature. Moreover, it is a checklist designed specifically to be able to grade the methodological quality in a short time and is used in previous studies assessing the methodological quality of RCTs.
14 Because the CLEAR-NPT was not specialized for surgical interventions, we added six modifications (Appendix 2). Sub-items of questions 6 and 7 of the original CLEAR-NPT (blinding of participants and care providers) were no longer optional but embedded in the list for each study. Moreover, questions were Each item of the list can be answered with 'yes', 'no', 'not-applicable' (N/A) or 'not reported' (NR). An item answered with 'yes' or 'not-applicable' scored 1 point (to be able to compare the studies at the same time as maintaining an 18-point scoring system) and 'no' or 'not reported' scored 0 points. The subsequent total score ranges from 0 points to 18 points.
The same assessors performed data abstraction. The discrepancies were resolved by a discussion.
Author's survey
When items of the modified CLEAR-NPT were 'not reported' in the original publication, the authors were contacted to verify whether the information was not reported or actually missing. This additional author's survey was performed to differentiate between the quality of the research performed and the quality of reporting in these articles. This regarded, for example, the surgeons' experience (how many years?) and the patients' level of activity. For each study, the total number of items answered with 'yes', 'no', 'N/A' or 'NR' For each item of the CLEAR-NPT, the quality of reporting was calculated by subtracting the percentage of studies in which the data was not collected from the percentage of studies in which the data was collected but not reported.
Statistical analysis
All data were summarized descriptively. Categorical variables are described with frequencies and percentages. The p-values for the difference between the studies before/after contacting the authors are calculated using the Mann-Whitney U-test and an unpaired t-test. The Kruskal-Wallis test was used to calculate significance between the different time points in which the studies are published and the results based on country of origin. All analyses were performed using SPSS, version 18.0 (IBM Corp., Armonk, NY, USA).
Results

Study selection
A total of 647 studies were screened for title and abstract. In total, 624 studies did not meet the inclusion criteria. From the remaining 23 full-text articles, two additional studies were excluded because these did not report on a surgical intervention. Cross-referencing resulted in one additional study. This resulted in a total of 22 RCTs that compare surgical interventions for shoulder instability. ( Fig. 1 ) The studies originate from Sweden (n ¼ 5), 21, 25, 31, 35, 36 Denmark (n ¼ 1), 24 the USA (n ¼ 3), 19, 32, 38 Italy (n ¼ 3), 20, 22, 28 the UK (n ¼ 2), 34, 37 , Korea (n ¼ 1), 33 Canada (n ¼ 3), 23, 27, 29 Brazil (n ¼ 2), 18, 30 Turkey (n ¼ 1) 26 and Iran (n ¼ 1 34 and variations of arthroscopic Bankart repairs. 20, 27 The study characteristics are summarized in Appendix 3.
Methodological quality per study
Based on information provided in the paper. Based on the provided data in the included 22 studies, the average score is 9.5 points, ranging from 4 points 39 to 14 points, 19, 24, 27, 29 corresponding to the poor quality of the studies (Tables 2 and 3 ). Almost half of the items of the modified CLEAR-NPT are not addressed in the studies.
We found no difference in quality over the different time intervals (p ¼ 0.544) and per country of origin (p ¼ 0.178). The average scores for time intervals between 1990 to 2000, 24, 31, 38 Journal of Shoulder and Elbow Surgery; Knee Surgery, Sports Traumatology, Arthroscopy; and Orthopaedic Journal of Sports Medicine are 7.5, 4, 10.4, 9.4, 12.5, 5.5, 12 and 8, respectively. When analyzing the difference in journal impact factor and CLEAR-NPT score using the Spearman correlation test, the CLEAR-NPT score was not correlated with journal impact factor (r ¼ 0.6826, p ¼ 0.0621).
Based on information provided by the authors (reporting quality). All 22 authors were contacted and 11 authors responded. One author could not retrieve the specifications of his study because his study was performed more than 20 years ago. 31 The other 11 authors could provide the missing information regarding items that were answered with NR/no. Tables 3 and 4 provide a sub-analysis of these 11 studies. It can be seen that the highest discrepancy occurs in items regarding the experience of the surgeon, blinding of the participants, level of activity of the patients, details about the comorbidity and blinding of care providers.
The CLEAR-NPT scores improved to good after the remaining information provided by the authors was added; the average CLEAR-NPT score improved to 16.9 points (94.8% of items adequately answered) compared to 11.2 points (with 62.2% of the items adequately answered) per study based on the information provided in their papers. The average difference is 5.7 points for each study (an improvement of 31.6%; p < 0.001).
Moreover, 11 of the 18 items were adequately reported by 100% of the corresponding authors; the worst reported item was adequately reported by 64% of the authors and regarded the blinding of the care providers ( Fig. 2 and Table 3 ).
When analyzing the difference between the studies in which the authors have responded and the studies in which the authors have not responded, the first ones had a higher mean CLEAR-NPT score (11.2 points versus 7.9 points; p < 0.012) based on scoring the data in the manuscript.
Methodological quality per CLEAR-NPT item
Based on information provided in the paper. We assessed how well the items are addressed by counting the number of studies that answered a specific item with 'yes' or 'not applicable' (i.e. adequately assessed). Nine of the items are inadequately assessed by more than 50% of the authors (items 5, 6, 8, 9, 10, 11, 14, 15 and 17), three adequately assessed by 50% to 75% of the authors (items 7, 13 and 18) and six by 75% to 100% of the authors (items 1, 2, 3, 4, 12 and 16) (Fig. 3 and Table 3 ). The items that were least adequately assessed are the experience or skill of the care provider (adequately assessed in 14%; i.e. three studies), blinding of participants (adequately assessed in 23%; i.e. five studies), the level of activity of the patients (adequately assessed in 32%; i.e. seven studies), the associated comorbidity (adequately assessed in 32%; i.e. seven studies), blinding of outcome assessors, (adequately scored in 32%; i.e. seven studies) blinding of care providers (adequately assessed in 5%; i.e. one study) and analyzing the results according to the intention-to-treat principles (adequately assessed in 41%; i.e. nine studies). The best-scored items consisted of the S Alkaduhimi et al. Table 2 . Checklist to Evaluate A Report of a Nonpharmacologic Trial (CLEAR-NPT) scoring for each item in each study. S Alkaduhimi et al.
rehabilitation (adequately assessed in 95%; i.e. 21 studies), the follow-up schedule (adequately assessed in 95%; i.e. 21 studies) and concealment of treatment allocation (82%; i.e. 18 studies).
Based on information provided by the authors (reporting quality). Based on the information provided in the papers from the above-mentioned 11 studies, an average of 6.8 (61.8%) studies reported on each item adequately. Based on the authors' information, on average, 10.4 (94.5%) of the studies reported adequately (32.7% improvement; p < 0.001).
Discussion
The findings of the present study show that the RCTs regarding shoulder instability surgery have a good quality (average score of the modified CLEAR-NPT of 16.9 points with a maximum of 18 points), whereas the quality of reporting is low (average score of the modified CLEAR-NPT of 9.5 points with a maximum of 14 points). This means that the RCTs have a good study design but that important study methodology issues are poorly reported, which makes the quality of reporting low. Important items that have been reported poorest concern the care providers' experience and their blinding. There is no difference in quality of reporting through the years. There are several explanations for the poor quality of reporting. First, surgeons could be focused on the results and forget to pay attention to or report other details (for example blinding of care providers). Another possible explanation is that the current quality assessment tools (checklists such as the CLEAR-NPT, etcetera) are not specific for surgical trials. Important factors that are specific for surgical studies, including the surgeons' experience and the patients' level of activity, are insufficiently addressed. These factors are however also not assessed in the other checklist, such as the CONSORT checklist [40] [41] [42] or the Rob 2.0 tool.
43
Our findings are consistent with previous studies in other surgical fields. 14, [44] [45] [46] These studies also found under-reporting of the 'experience or skill of the care provider', 'blinding of participants', 'blinding of outcome assessors', 'blinding of care providers' and 'analyzing the results according to intention to the intention-to-treat principles'. From these studies Somford et al., 14 van Oldenrijk et al., 15 and Jacquier et al., 44 have used the CLEAR-NPT scoring system; Balasubramanian et al., 45 used the CONSORT checklist; and Poolman et al. 46 assessed outcome reporting by identifying outcome measures, the quality of reporting by analysing the methodological safeguard of blinding and the effect of blinding on the reported treatment effects. Somford et al. 14 and van Oldenrijk et al. 15 have modified the CLEAR-NPT studies to be able to rate the quality of elbow and spine surgery studies, respectively. We have chosen the CLEAR-NPT over the CONSORT because the CLEAR-NPT has been modified previously to rate the methodological quality of surgical trials, such as spine and elbow surgery. Nevertheless, our results have to be interpreted with caution because only 11 out of the 22 authors have responded to the e-mails requesting additional information regarding their study (overall response rate of 50%). This could lead to bias when authors who have performed a better study could be more inclined to provide additional information, leading to an overestimation of the quality of the studies in general. Although it is impossible to determine whether the studies for which the authors did not answer our questions had a bad study design, these studies had a lower CLEAR-NPT score based on the published paper. Moreover, it is almost impossible to adequately blind the surgeons performing the operations (i.e. care providers). Notwithstanding these limitations, the results of the present study are highly important, because they address the poor quality of reporting of the current RCTs regarding shoulder stability surgery, which could lead to misinterpretation of the results as a result of missing information. We hope to highlight the importance of good quality reporting. Further research could include the validation of quality reporting measurement scales specifically designed for surgical trials
Conclusions
The present study shows that the RCTs reporting on shoulder instability surgery are well performed but poorly reported. The items that were scored the worst consisted of the experience or skill of the care provider, blinding of participants, the level of activity of the patients, the associated comorbidity, blinding of outcome assessors, blinding of care providers and analyzing the results according to intention to intention-to-treat principles.
